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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

Claim 1. (Currently Amended) A hybrid Multi-User Detector for processing raw 
input data comprised of a plurality of received signals, comprising: 

a parameter estimation unit coupled to that obtains information 
from said received signals , at least some of said information 
corresponding to transmitted signals: 

a high complexity multi-user detector coupled to said parameter 
estimation unit, wherein said high complexity multi-user detector 
performs a pruned tree search and outputs a plurality of information 
streams, one stream corresponding to each of said roooivod transmitted 
signals; 

a bank of high complexity error correction decoders coupled to said 
high complexity multi-user detector, plurality of information str e ams, 
wherein said^high complexity error correction decoders jQutput a plurality 
of refined information streams; 

a low complexity multi-user detector coupled to said bank of high 
complexity error correction decoders[[,]] and -s ^id pluialil)/ of rofinod 
. information stream s, an d- said parameter estimation unit, wherein said low 
complexity multi-user detector outputs a plurality of improved 
information streams; and 

a bank of error correction dooodors coupled to said plurality of 
improved information streams, wherein said error oorrootion decoders 
output low complexity error correction decoders coupled to said low 
complexity multi-user detector, wherein said bank of low complexity 
error correction decoders outputs a plurality of refined-improved 
information streams, said plurality of refined-improved information 
streams fed back to said low complexity multi-user detector until a final 
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condition is reached and said bank of low complexity error correction 
decoders mrtfittt^ outputs a final plurality of symbol streams. 



Claim 2. (Currently Amended) The hybrid Multi-User Detector according to 
Claim 1, wherein said high complexity multi-user detector uses algorithms 
selected from at least one of the group consisting of comprising : M-algorithm, 
T-algorithm, +T¥N€t, and reduced state Viterbi. 



Claim 3. (Currently Amended) The hybrid Multi-User Detector according to 
Claim 1, wherein at least one of said e rror correction decoders aro bank of low 
complexity error correction decoders and said bank of high complexity error 
correction decoders is s elected from at least one of the group consisting of 
comprising : maximum a posteriori (MAP) decoders^ and soft-output Viterbi 
algorithm (SOVA) decoders. 



Claim 4. (Canceled) 



Claim 5. (Currently Amended) The hybrid Multi-User Detector according to 
Claim 1, further comprising an intorloavor a deintcrleayer coupled betwcen -^fte-h- 
O 'Ut^P ' U - t stream of said high complexity multi-user detector and said bank of high 
complexity error correction decoders, a d e intorloavor .aft^ interleaver coupled 
between each output of said bank of high complexity error correction decoders 
and said low complexity multi-user detector, an int e rl e av e r a deinterleaver 
coupled between teach output stream of said low complexity multi-user detector 
and said bank of low complexity error correction decoders and a d e int e rl e av e r 
interleaver coupled between - each output - o -f said bank of low complexity 

/< 

error correction decoders and said low complexity multi-user detector. 



CI aim 6. (Currently Amended) The hybrid Multi-User Detector according to 
Claim 1, wherein said final stopping point condition is a fixed number of 
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iterations. 

Claim 7. (Currently Amended) The hybrid Multi-User Detector according to 
Claim 1, wherein said final stopping point condition is determined by an 
allowable performance level. 

Claim 8. (Currently Amended) The hybrid Multi-User Detector according to 
Claim 1, further comprising a filter unit coupled 46- said rccoivod signals, 

A 

wherein said filter unit is coupled to the said r e coivod signal, the said parameter 
estimation unit^and said high complexity multi-user detector. 

CI aim 9. (Currently Amended) The hybrid Multi-User Detector according to 
Claim 8, wherein said filter unit is selected from at least one of the group 
consisting of comprising : whitening matched filter bank^ and matched filter 
bank. 

Claim 10. (Currently Amended) The hybrid Multi-User Detector according 
to Claim 1, further comprising a hard decision unit coupled to said tew- 
complexity bank of low complexity error correction decoders and producing 
said final plurality of symbol streams data stream . 

Claim 11. (Currently Amended) A hybrid receiver for processing received 
signals comprised of a plurality of rec e iv e d transmitted signals and interfering 
signals in a super - saturated an overloaded condition , said receiver comprising: 

a parameter estimation unit coupl e d to that obtains information 
from said received signals, wherein said parameter estimation unit 
extracts rec e iv e d signal information corresponding to said transmitted 
signals: 

a front end section coupled to that obtains information from said 
received signals and is coupled to said parameter estimation unit to said 
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receivod aignab information to produce a plurality of filtered rocoivod 
signals; 

a high complexity multi-user detector coupled to said front end 
section filtorod rocoivod signals , wherein said high complexity multi-user 
detector performs a pruned tree search and outputs a plurality of 
information streams, one stream corresponding to each of said filtered 
received signals; 

a bank of high complexity error correction decoders coupled to said 
high complexity multi-user detector plurality of information str e ams , 
wherein said bank of high complexity error correction decoders output 
outputs a plurality of refined information streams; 

a low complexity multi-user detector coupled to said bank of high 
complexity error correction decoders plurality of refin e d information 
streams^ and said parameter estimation unit received signal. information , 
wherein said low complexity multi-user detector outputs a plurality of 
improved information streams; and 

a bank of low complexity error correction decoders coupled to said 
low complexity multi-user detector plurality of improved information 
streams , wherein said bank of low complexity error correction decoders 
output outputs a plurality of refined-improved information streams, said 
plurality of refined-improved information streams fed back to said low 
complexity multi-user detector until a final condition is reached and said 
bank of low complexity error correction decoders ^ output - a final plurality 
of symbol streams. 

Claim 12. (Currently Amended) The hybrid receiver according to Claim 11, 
wherein said high complexity multi-user detector uses algorithms selected from 
at least one of the group consisting of comprising : M-algorithm, T-algorithm, 
and reduced state Viterbi. 
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Claim 13. (Currently Amended) The hybrid receiver according to Claim 11, 
wherein at least one of said bank of low complexity error correction decoders 
and said bank of high complexity error correction decoders a^e- selected from at 
least one of the group consisting of comprising : maximum a posteriori (MAP) 
decoders and soft-output Viterbi algorithm (SOVA) decoders. 

Claim 14. (Currently Amended) The hybrid receiver according to Claim 11, 
wherein said low complexity multi-user detector is- or said high complexity 
multi- user detector is structured for input and output processing as selected 
from the group consisting of: a soft decision input soft decision output , a hard 
decisio n input hard decision output, a soft decision input hard decision output, 
and a hard decision input soft decision output. (SISO^ multi user dctoctor that 
uses an algorithm soloctod from tho group comprising: MT algorithm, MAP, 
Log - MAP, or Max Log MAP dotcctors. 

Claim 15. ( Currently Amended ) The hybrid rc c e Tver-atreor ding to-C-l-aiiaiHi-H 
" f ur t h c r c o mp r i s i n g - ati—i u t er a:v ^f='- "a''d-eiTitei4eave 

- eomplexity — multi u s er — detector — a^i-d — s«4d — b-aitfc — of - hig h — c omp le-x - it -y — ^mx. 
^■ corr e ction dcGodcra, a do i ntorloavor an intorle a vcr couplod - botwoen said bank - of 
-"high complexity error oorroction f^f^rrtAf-r^ anH cniH imir rompl ri r^'^y Tmilfi'-ncAi^ 
dotocto - r, an intorloavor a dG4 - ntorlcavor coupled b e tw e en -s aid ■ low - oompl o x i ty ==^ 

uflor dof n rtnr and saiH han . k ■ n.iL . l . A . u/ . rQjTiplfiY it y._pi:r-OT— cor.rectio.n^ de• 
^ a n d - a d e i n t e r 1 0 g vor^ -a4ui4Ue-rie'a-ve4M ?Q-u^le4-b e^^^^^ e n-s-ai d-4:) ank-e-^lo w-gq mp le-x-Ltyj 
■ effor correction demAerc anH <fQi^ i^w /^r>Tinpii=»>|i;ify r n iil t i-uprr dftt i ?rti?r 

Claim 16. (Currently Amended) The hybrid receiver according to Claim 1 1, 
wherein said final stopping point condition is a fixed number of iterations. 

Claim 17. (Currently Amended) The hybrid receiver according to Claim 11, 
wherein said final stopping point condition is determined by an allowable 
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performance level. 

Claim 18. (Original) The hybrid receiver according to Claim 11, wherein 

said front end comprises a filter unit. 

A 

Claim 19. (Currently Amended) The hybrid receiver according to Claim 18, 
wherein said filter unit is selected from at least one of the group consisting of 
comprising : bank of whitening matched filters ftke^ and bank of matched 
filters filter . 

Claim 20. (Currently Amended) The hybrid receiver ^appwatu* according to 
Claim 11, wherein said front end^ comprises a bank of matched filters, an 
overloaded asynchronous whitener, and a symbol-hypothesis testing section. 

Claim 21. (Currently Amended) The hybrid receiver according to Claim 11, 
further comprising a hard decision unit coupled to said low complexity bank of 
low complexitv error correction decoders and producing said final pluralitv of 
svmbol streams data stream . 



Claim 22. (Currently Amended) A method for processing signals from 

multiple users providing raw digitized data from multiple users comprising: 

performing parameter estimation of said raw digitized data; 

computing decision tree searching path metrics from said raw 

digitized data using a high complexity multi-user detector in tfre a 

first iteration and outputting one symbol stream for each user; 

decoding said one symbol stream for each user from said .high 

complexity multi'Aiser detector and producing a higher quality 

/* 

symbol stream for each user; 
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incorporating the information from said higher quality symbol 
stream into a low complexity multi-user detector and providing an 
improved version of tbe symbol streams, one for each user; 
decoding said symbol streams output by- from the low complexity 
multi-user detector M t^: 

repeating ^s aid stepa — incorporating information from said 

improved version of svmbol streams stream into the low complexity 

multi-user detector MUD and decoding of each symbol stream 

output^ 4)y the low complexity MUD until a final state is obtained; 
A 

and, 

outputting a final symbol stream for each user. 

Claim 23. (Currently Amended) The method for processing r e c e iv e r signals 
according to claim 22, wherein said final state is determined by a fixed number 
of iterations. 



Claim 24. (Currently Amended) The method for processing r e ceiv e r signals 
according to claim 22, wherein said final state is determined by establishing an 
allowable difference in symbol values from said a last iteration value to a 
present iteration value . 

Claim 25. (Currently Amended) The method for processing rocoivor signals 
according to claim 22, further comprising de-interleaving prior to said decoding 
by said high complexity error correction decoders and said low complexity error 
correction decoders and interleaving subsequent to said decoding by said.high 
complexity error correction decoders and said low complexity error correction 
decoders. 



Claim 26. (Currently Amended) The method for processing r e c e iv e r signals 
according to claim 22, further comprising filtering said raw digitized data. 
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Claim 27. (New) The method for processing signals according to claim 22, 
TOrtrrCT-- oompri c m . g computing decision tree searching path metrics using said 
high complexity multi-user detector in at least one additional iteration. 
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